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mCPLARATTON O F ZVI NEVO Uj^PBF * 7 CJg, ' 1 

Mail Stop Amendment 

Commiaaioner for Patents 
P.O. Box 1450 

Alexandria, Vfrgmia 22313-1450 
Sir: 

I, Zvt NEVO, do declare that: 



1. I am a citizen of Iirael and reside at 1 1 Yair Shtem, Herzelia IaraeL 



2. I hold a PhJ) Degree in Biochemistry from The Wazmann Ihatitutc of 
Science Rohovot, Israel and a Profeasorship m connective 

subitancea. Regenerative Medicine, Tissue Engineering and Hornateriala, from the Sacklcr 
Medical School Tel-Aviv University, Ramat Aviv Tel-Aviv 69978, IaraeL 

3. I am one of the named inventors in the above-identified apphcanon. I am also 
a full professor in the Department of Human Molecular Genetics and Biochemistry (previously 
Department of Clinical Biochemistry), Sackler School of Medicine, Tel-Aviv University, Ramat 
Aviv, Tel-Aviv (Chairman of the Department 2001-2004). In addition, I serve as the head of the 
Tissue Engineering Unit ofN.VJL LABS INC., the assignee of the present invention My 
current research focuses mainly on regenerative medicine employing biomaterial-based tissue- 
engineering technologies. 



4. I have reviewed and understand the above-identified application, the pending 
claims thereof; the pending Office Action. U.S. Patent No. 5,128,326 to Balaaa et al. ("Balaa"), 



and US. Patent No. 5,703,205 to Skubitz et aL ("Skubitz"). I am making the following 
statements as one of ordinary*^ 

5. The above-identified application is directed to a biocompatible matrix that 
includes hyahnonic acid and laminin cross-linked by an exogenous cross-liricing agent to form a 
combined gel Therattoofhyalurmucacm^ 

400:1. The matrix alio includes a bioactive compound or drug •elected from the group 
consisting of a hormone, a growth factor, an antioxidant, a proteolytic enzyme, an anti-Abiotic 
agent, a cfcemotherapeutic anti-proliferative agent, a coagulative agent, an anti-coagulative 
agent, an immunomodulator, and a growth inhibitor. The application also coven methods of 
preparing the niatrix, a method for tra^ 
m need by trantplantnig into the mm 
device that includes the matrix. 

6. Balazs discloses crou-linked gels of hyaluronic acid and at least one other 
hydrophilic polymer copolymerizable therewith and containing at least one substance having 
biological or pharmacological activity. The polymeric component which imparts the drug 
delivering properties is hyahnonan or hylan in various forms, as well as combinations of 
hyaluronic acid with other hydrophilic polymers. Balazs teaches that the hydrophilic polymer is 
added to further impart drug delivery properties, and that the ratio of hyaluronic acid to 
hydrophilic polymer is 1 : 1 . 

7. Skubitz discloses the use of laminin for various purposes, inch as promoting 
the adhesion and spreading of a multitude of cells and binding a variety of proteoglycans, 
associating with cell surface molecular receptors and modifying cellular phenotype in various 
ways, and wound healing. 

8. Hyaluronic acid-laminin gels ("HA-LN gels") containing hyaluronic acid and 
laminin at various ratios were examined as a milieu for cell growth, particularly with respect to 
neuronal cells. Rat embryonic spinal cord alicei (containing neuronal cell, as well as non- 
neuronal cells) and dissociated brain cell, were used to examine the capability of the various 
gels to support cell growth. All the tested HA-LN gels contained Smg/ml (0.5%) hyaluronic 
acid. Several concentrations of larninin were exaniined: 3«tal (0.0003%); 30 ugVrnl (0.003%); 
75M8/ml (0.0075%); and 1 50ug/ml (0.015%), giving a weight to weight ratio of hyaluronic add 



to laminin of about 1667 to 1; about 167 to 1; about 67 to 1; and about 33 to 1, reipectively. Aa 
a control, cell* were also grown on hyaluronic acid only. Figures 1 A-1B (shown in Appendix I 
enclosed herewith) show rat embryonal spinal cord slices 20 hours after seeding in hyaluronic 
acid only and in HA-LN gel with the different laniinin concentrations. 

9. Figure 1 A ahows embryonal spinal cord slices grown in hyaluronic add only. 
Only a few non-ncuronal cells can be seen. A very similar situation was o btained when the cells 
were grown in HA-LN gel at HA:LN ratio of 1667:1 (3/tgtol larninin) (Figure IB). On the 
contrary, when cells were grown on HA-LN gel at a HA:LN ratio of 167:1 (30ug/ml laininin). 
intensive sprouting of neuronal fibers waa observed, concomitantly with proliferation and 
migration of neuronal and non-neuronal cells (Figure 1Q. Culture* grown in gels cwnpriainga 
more elevated concentration of laminin (75Mg/ml and 150ug/mL HA:LN ratio of 67:1 and 33:1, 
respectively) still showed neuronal sprouting, albeit at a lower intensity (Figures ID and IE). 
Similar results were obtained for rat embryonic brain cells grown on cylindrical DE53 
microcarriers and seeded in HA-LN gels containing different HA.LN ratios. Figures 2A-2D 
(shown in Appendix I enclosed herewith) show the cultures growth after tour days. Figure 2A 
shows rat embryonic brain cell* seeded in hyaluronic acid only. Figures 2B-2D .how rat 
embryonic brain cells seeded in gels with HA: LN ratio of about 1667 to 1; about 167 to 1; and 
about 33 to 1, respectively. 

10. These results clearly show that (a) uiininm is an essential conmonemm 
gel in order to support cell growth and (b) large amounts of laniinin, an expensive material, are 
not required to obtain neuronal cell growth and differentiation. Ratios of hyaluronic acid to 
laminin of about 167:1, 67:1, and 33:1 aro the desirable onea. Tins U m comp^ 
teaching of Balazs, where the ratio of hyaluronfc arid to hydrops 
possible, based on the teachings of Balazs and Skubitz, to recognize the relative proportions of 
hyaluronic acid to laminin renuired in order to obtain a milieu suitable for growing various cell 
types, specifically cell types hitherto difficult to culture, a. exemplified in the present invention. 



11. I hereby declare that all statements made herein of my own knowledge 



true and that aUttalementsma^ 

that these statements were made wWilh.taowl^totrinWto««a^^^lta 
made are puniahable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful fidse statements may jeopardize the 
application, and any patent issuing thereon. 




Dated: 



Ocj .1** 



S2- 



ZvlNEVO 



